Materials and Methods
Arthropods were collected haphazardly from foliage or leaf litter and stored in silica gel or 70%
ETOH for transport to Utah. Leaf tissue (~ 10 cm 2 and collected from haphazardly chosen plants) was air-dried in a parabolic solar oven (Peru) or dry room (Brunei) and stored in desiccant. Except for the smallest arthropod samples (~ 0.600 mg, analyzed whole), dry samples were ground to powder with a modified pipette tip in liquid N in 1.5 ml microcentrifuge tubes.
On a Sartorius MC-5 microbalance, 0.600 to 1.200 mg dry samples (or ~ 2.000 mg for plants)
were weighed into 3.5 x 5 mm tin cups (Costech Analytical Technologies, Inc. Valencia CA, #041060) and stored in a desiccator until analyzed in the University of Utah's SIRFER facility on a Finnigan Delta S isotope ratio mass spectrometer (Bremen, Germany) or a Finnigan Delta Plus IRMS.
In nitrogen (N) isotope analyses, * 15 N (‰) = [(Rsample / Rstandard) -1 x 1000], where R = 15 N/ 14 N ratio, and the standard is calibrated to NIST international standards. We assume that ants feeding at different trophic levels allocate dietary N in similar ways across similar distributions of tissue types. Carbon isotope ratios, produced in these same analyses, increased as expected (S1) with * 15 N ‰, but there was much scatter due to variation in canopy height (S2) and other factors, and we present these data elsewhere.
Figs. 1 & 2 report predominant activities by species and category (authors' unpublished data): trophobiont-tending, leaf-foraging, and neither or poorly known (authors' unpublished data). Independence of data was promoted by either censussing ant activities just once along particular trails in a given year (Peru, 2000 (Peru, -2001 , or repeating censuses along the same trail during different days, but purposefully avoiding replicate observations on the same plant (Brunei, 2001 (Brunei, -2002 , with a more limited trail system). The latter method was unlikely to have compromised the integrity of our results, because prodigious tending of trophobionts appeared to be a species-level trait, and there was little intraspecific variation among colonies. Data are supplemented for some species from earlier field notes (D. Davidson, unpubl . data, Peru) and literature reports of ant activities in the high canopy (Table S1 ). Ants foraging in leaf litter were assumed to be hunting or scavenging prey. (Table S1 ) were identified by P. Nuñez and vouchered at the herbarium of the Universidad San Antonio Abad en Cusco, or compared with published accounts and drawings (Brunei).
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Site differences in isotopic ratios
We cannot say for certain why isotopic ratios were lower on average in Brunei than in Peru, but we suspect that latitudinally-determined differences in amount and seasonality of precipitation 
Variation in isotopic ratios within ant subfamilies
Ponerinae and Ecitoninae. Among ponerines, values for two well-known exudate-feeders (nos.
2,6, fig. 1) were comparatively low but still identified these species as predators/scavengers of N.
Within army ants, * 15 N was lower for specialized predators of low ratio formicine and dolichoderine ants or leafcutter ants (ecitonines 1 and 2, respectively), than for species using mass foraging to flush and capture (mainly predatory) leaf litter arthropods [ecitonines 3 and 4, (S6), Table S1 ].
Dolichoderinae. Exceptionally carnivorous Peruvian dolichoderines included three specialized
Azteca plant-ants ( fig. 1 , 16 -18) and some free-living, trophobiont-tending Azteca (14, 15, (19) (20) (21) . Behavioral assays are available for the majority of these species and invariably show severe protein-limitation (authors' unpublished data). Associated with immobile Coccidae on stems and trunks, these species may obtain poorer quality honeydew (S7) than do ants herding mobile membracids to high-N feeding sites on young leaves and reproductive pedicels (S8, S9).
Exhibiting somewhat lower values in relation to other Azteca plant-ants were two species (nos. 6, 8) from legume hosts, which can themselves average relatively low * 15 N (S10) values.
Myrmicinae. Exceptionally predacious Crematogaster species included the only Peruvian leaflitter forager (myrmicine 24), and two Bruneian species (nos. 18, 27).
The highest individual ratio for Bruneian Crematogaster, and among the highest values for
Peruvian myrmicines (Wasmannia, species 31) are "unicolonial" taxa (superscript "U") forming "supercolonies" in their native or introduced ranges, respectively (S11, see also Linepithema humile -dolichoderine 22, fig. 1 ). These species forage extensively for exudates, but obtain N mainly from prey; abundant dietary carbohydrates (CHOs) may subsidize large colonies of tiny, pugnacious workers (S12, S13).
Herbivory and its correlates
Although isotopic evidence is consistent with herbivory contributing substantial N to many arboreal exudate-foragers, a contrarian might object that organisms feeding principally as mutualists of either EFN-producing plants or herbivorous trophobionts are not technically herbivores. However, significant fractions of N [and probably carbon] pools of exudate-feeding ants are acquired without breakdown of herbivore tissues, and exudate-feeding ants have unbalanced diets typical of herbivores (S14, authors' unpublished data). CHOs in excess of amounts paired with N for growth and reproduction may enhance N capture when deployed to support N-contributing symbionts (S15) or large (competitive) colonies of mainly CHOdependent workers (S16), or to fuel rapid foraging tempos, territoriality, and offensive and defensive weaponry (S14). By funding energetically expensive search for prey, they may also have facilitated a move to the arboreal zone, where prey densities are likely lower than on the two-dimensional forest floor.
Effects of ants on plants
Taxa obtaining substantial N from prey are most likely to benefit plants by reducing herbivore loads. However, residence times of legionary taxa are too brief to provide significant protection, and except for Paraponera clavata and a few Pachycondyla species, most non-legionary predators [figs. 1 & 2, Table S1 ] forage terrestrially or in low vegetation. In contrast, as a group, leaf-foragers occupy the full canopy volume, frequent EFNs, search foliage continuously and intensively when active, and take prey opportunistically (S17, authors' unpublished data). These species may regularly benefit a diversity of plants, though indirect effects of these ants on plants (e.g., those mediated via interactions with epiphylls) are currently poorly understood.
Our findings suggest that high * 15 N values may predict which ant species are likely to be useful in suppressing herbivores in agricultural settings. However, it is important not to overlook highly carnivorous taxa with intermediate isotopic signatures due to the consumption of low ratio prey. Dolichoderus thoracicus ( fig. 2, dolichoderine 4) , the most protein-starved species in our
Bruneian sample (authors' unpublished data), may represent such a taxon (e.g., S18).
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